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This senior project paper will explore the history, background, process, and challenges encountered
while constructing a dream project for the Cal Poly CAED Support Shop during the Summer of
2021. From the initial site survey, through the design and permitting process and the physical
construction, this project truly encapsulated the “learn-by-doing” philosophy. The project was
successful in constructing a final product that enables ADA wheelchair access, creates more
useable project work area, as well as addresses drainage issues and provides underground electrical
conduits for future electrical upgrades.
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How The Project Came To Be
At the beginning of Summer 2021, Dr. Jeong Woo reached out to Nathan Horst regarding his interest
in completing a project for the CAED Support Shop. The project was initially described as
constructing a concrete slab around the center cathedral which had been a dream of the Shop for the
past five years. This area was entirely gravel which limited the Shop’s forklift access, did not meet
ADA requirements, reduced the Shop’s useable area, and suffered issues with drainage, causing
flooding inside and outside the Shop. The gravel can be seen in Figure 1 and 2 below. After learning a
bit more about the project as described above, Horst recruited a fellow construction management
student, Steven Zheng, to assist in the project. A preliminary meeting was held with the key
stakeholders including the students, employees of the CAED Support Shop, Cal Poly inspectors,
American General Contractor’s club, and CalPortland. At this point, the scope of work was beginning
to be understood and a completion date of Sept. 20 th, the beginning of the academic school year, was
agreed upon.

Process
After the initial site visit and meeting with the key stakeholders, Nathan & Steven begun planning out
the project starting with creating a schedule and reviewing that with CalPortland, the company with
the most experience completing concrete projects in the Central Coast. Following this, Earth Systems
Pacific came to the jobsite to review two test pits that were dug in order for Rob Down, their Principal
Engineer to review and provide geotechnical recommendations for the concrete slab thickness and
design. Once the basic design requirements were known, Steven and Nathan were able to work
together to survey all of the adjacent concrete slab grades in order to determine how to slope the slab
to accomplish both drainage and ADA requirements. Due to the number of concrete slabs that had to
be connected to this project, this quickly became a major challenge to accomplish successful drainage
and ensure water would flow in the desired manner.
The initial design that was created included a trench drain which would make it easiest to ensure
proper drainage to the center of the slab. However, after meeting with CalPortland and Wallace

Engineering Group who were mentoring the design, it was determined that this trench drain system
would have to be custom made and formed up from the inside in order to meet the fall requirements
into the existing catch basin that storm drain lines that it had to be tied into. After some discussion,
two catch basins were agreed upon as a viable solution that accomplishes the drainage requirements
but also looks clean and is easy to work around while finishing the concrete. The finish floor and flow
line elevations were revised as well as the Revit file in order to reflect this new design. After adding a
few more construction details to the plans, Nathan and Steven were ready to present the final plans, as
seen in Figures 3 and 4, in front of Cal Poly University Facilities for their approval.
Once approved by the University after a few required revisions, physical construction on the project
was able to begin. The process for construction was to start with underground survey report from
University Facilities, then move into dirt off haul and grading, setting the drain inlets as well as
electrical conduit, compacting the native soils per Geotech recommendations, tie rebar and pour the
two phases one week apart from each other. Images from the course of construction can be found in
Figures 5 through 16. Unfortunately, there were some challenges along the way that delayed
construction but because the project schedule had enough float, they did not ultimately become an
issue. One such challenge was that the underground utility survey that the University completeddid
not include all utilities and as such, two underground electrical conduits were damaged during the
excavation process. It took approximately a week for University Facilities to come out and repair
these lines and during this time, tight site logistics made it such that construction could not continue
until the conduits were repaired. The incident occurred specifically around the center catch basin that
was installed as seen within Figure 11.
In order to complete the project as 100% donation funded, this required consistent communication
with vendors to see if they were willing to donate. Ultimately, all of the following materials and
equipment were graciously donated: heavy machinery, rebar, storm drain pipe, catch basins, concrete,
and electrical conduit. Delivery of each of these components had to be strictly followed in order to
maintain the construction schedule and meet inspection dates, ext. after encountering some
unexpected delays during construction.

Deliverables
In addition to the physical concrete slab with electrical and drainage improvements, the other project
deliverables included:
•
•
•
•
•
•
•
•

Coordination of geotechnical observations and final Geotech report
Original project schedule and updated 3-week lookaheads to all stakeholders
Documentation and daily log kept up to date within Procore
Survey of existing slabs to use in our design of the drainage
Approval of project plans from University Facilities
100% Construction Documents
Submittals for electrical scope of work
Completed as-built plans

Lessons Learned
Many lessons were learned starting in the design phase all the way through the final construction
phase. The design phase was not understood to have been within Nathan and Steven’s initial scope of

work, but this ended up being a major learn-by-doing experience performing accurate survey onsite,
as well as calculating slopes and creating Revit files for the plans and details. When designing, the
underground utilities were not fully coordinated with the design so once construction began, it was
realized that elevations of the underground utilities were going to have to change. Some of the
elevations such as the inverts for the storm drain pipe could change slightly thanks to the catch basin
knockouts, however others such as electrical conduit could not move towards the surface any more
due to code. Another lesson learned was the importance of grade checking while excavating out the
existing gravel and dirt for the six inch slab. Since grade checking was not performed every time
someone was in the excavator or the skip n’ drag, a few days before the second phase concrete pour
many trailer loads of dirt had to be hand dug out and off hauled without the aid of heavy equipment.
In order to still make the second pour date, Nathan and Steven had to scramble to find a trailer to use
to off haul dirt at night as seen within Figure 7. Luckily, after contacting Sunbelt Rentals in San Luis
Obispo, they generously donated a dump trailer for Nathan and Steven to use for the day. Through all
of the challenges that were occurred during design and construction, this project exemplified the true
nature of Learn-by-Doing with lessons learned that will be remembered in future projects.
Conclusion
Overall, this project started at the beginning of July, and was completed on September 20th, 2021,
with an overall duration of three months. With all our generous donators; CalPortland, Wallace
Group, Mid-State Concrete, California Electric Supply, United Rentals, and Sunbelt Rentals, it
allowed this project to be 100% donation funded. There are numerous lessons learned throughout the
process of the project, that could not be achieved from anywhere else, such as the design/construction
process of the project and the challenges that were associated. This Learn-By-Doing experience has
brought many benefits to Nathan and Steven, and will continue to be used through their professional
careers.
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